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Description 

1. FIELD OF THE INVENTION 

The present invention relates to a radio paging re- 
ceiver with a display unit having a function of displaying 
a received message on a screen. 

2. DESCRIPTION OF THE PRIOR ART 

In recent years, remarkably innovative technical de- 
velopments have been made for radio paging receivers. 
In place of atone-only type radio paging receiver having 
only a function of notifying a user of being paged by 
sound, a radio paging receiver with a display unit having 
a function of displaying a message on a screen has been 
popularly used. 

In a prior art radio paging receiver of this type with 
a display unit, characters and numbers in a received 
message are displayed on the display unit in a prede- 
termined size. When a message cannot be displayed on 
one screen because the size of the message is large, 
the screen is switched by a user, the message is con- 
tinuously displayed on a plurality of screens. 

Fig. 1 is a view showing a liquid crystal display sec- 
tion 171 in an example of the prior art radio paging re- 
ceiver having a message display function. 

As shown in Fig. 1 , the liquid crystal display section 
1 71 has a message display portion 1 72 for displaying a 
message, and the message display portion 172 is divid- 
ed into a plurality of unit regions 1 73 each having a pre- 
determined size (dot count). Each of the unit regions 1 73 
is a region in which a unit display component such as 
one character or one number is displayed. 

When a conventional radio paging receiver having 
the above liquid crystal display section 171 receives a 
self -paging signal containing a message, each unit dis- 
play component such as one character or one number 
is displayed on a corresponding one of the unit regions 
173. When the message cannot be displayed on one 
screen because the number of characters in the mes- 
sage is large, a screen switching operation is performed 
by a user, and the message is continuously displayed 
on a plurality of screens. 

As described above, in the conventional radio pag- 
ing receiver having the display unit, the message display 
portion for displaying a message is divided into unit re- 
gions each having a predetermined dot count, and each 
unit display component is displayed on a corresponding 
one of the unit regions. For this reason, the following 
problem is posed. 

That is, when the message display portion is divided 
into a large number of unit regions, the number of char- 
acters which can be displayed on one screen is in- 
creased. For this reason, when a long message is to be 
displayed, the number of screen switching operations is 
decreased. However, since the dot count in each unit 
region is decreased, even when a short message is to 



be displayed, characters and the like are displayed in a 
small size, and the displayed message cannot be easily 
read. 

When a message display portion is divided into a 
5 small number of regions, the dot count in each unit dis- 
play element is increased, and the displayed message 
can be easily read. However, when a long message is 
received, a screen switching operation must be disad- 
vantageous^ performed many times. 
10 WO90/1 6052 describes a selective calling receiver 
in which the size of characters displayed on the display 
of the receiver is dependent on the presence of control 
characters transmitted with the message. 

US 4,896,147 describes electronic weighing appa- 
15 ratus in which article name data is stored in the memory 
of the apparatus and displayed on a display with a char- 
acter size dependent on the number of characters of the 
article name data. 

20 SUMMARY OF THE INVENTION 

It is a general object of the present invention to pro- 
vide a means whereby the quantity of message informa- 
tion displayed at any one time may be increased. 

25 it thus is an object of the preferred embodiment of 
the present invention to provide a radio paging receiver 
with a display unit, in which the size of each character 
displayed on a message display portion is changed in 
accordance with the length of a message to be dis- 

30 played, so that the number of screen switching opera- 
tions can be decreased when a long message is dis- 
played, and characters and the like which can be easily 
read can be displayed when a short message is dis- 
played. 

35 Accordingly, the present invention provides a radio 
paging receiver comprising a display screen for display- 
ing characters constituting a received message and 
means for adjusting the character density of the display, 
characterised in that said receiver further comprises a 

40 counter for counting the number of characters of a mes- 
sage contained in a signal received by the receiver; said 
adjusting means being adapted to adjust the density of 
the characters to be displayed on the display screen in 
accordance with the number of characters counted by 

45 the counter. 

According to a preferred embodiment of the present 
invention, the constituent elements of a message con- 
tained in a paging signal are constituted by dot display 
elements, the number of display elements is counted by 

50 the counter, and the constituent elements (unit display 
component) such as characters and numbers of the 
message are displayed on the display section in a size 
depending on the resultant value obtained from the 
counter. Therefore, when a long message is received, 

55 the constituent elements of the long message can be 
displayed on the display section in a small size; and 
when a short message is received, the constituent ele- 
ments of the short message can be displayed on the 
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display section in a large size. 

Thus, when a long message is received, the number 
of screen switching operations can be advantageously 
reduced; when a short message is received, the mes- 
sage can be displayed to be easily read. 

The above and many other advantages, features 
and additional objects of the present invention will be- 
come manifest to those versed in the art upon making 
reference to the following detailed description and ac- 
companying drawings in which preferred structural em- 
bodiments incorporating the principles of the present in- 
vention are shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic plan viewshowing the arrange- 
ment of a liquid crystal display section of a prior art 
radio paging receiver with a display unit; 
Fig. 2 is a schematic plan viewshowing the arrange- 
ment of a liquid crystal display section according to 
an embodiment of the present invention; 
Fig. 3 is a block diagram showing the arrangement 
of the first embodiment of the present invention; 
Fig. 4 is a flow-chart showing processing of a de- 
coder used in the first embodiment; 
Fig. 5 is a flow-chart showing processing of a control 
section used in the first embodiment; 
Fig. 6 is a flow-chart as a continuation of the flow 
chart shown in Fig. 5; 

Fig. 7 is a timing-chart showing an operation of the 
first embodiment; 

Fig. 8 is a view for explaining a display sample ob- 
tained when a short message is received in the first 
embodiment; 

Fig. 9 is a view for explaining a display sample ob- 
tained when a long message is received in the first 
embodiment; 

Fig. 1 0 is a timing-chart showing an operation of the 
first embodiment when a short message is re- 
ceived; 

Fig. 11 is a timing-chart showing an operation of the 
first embodiment when a long message is received; 
Fig. 12 is a format for explaining a paging signal 
sent when a character of 2NX 2M dots is displayed; 
Fig. 13 is a format for explaining a paging signal 
sent when a character of NX M dots is displayed; 
Fig. 1 4 is a block diagram showing the second em- 
bodiment of the present invention; 
Fig. 1 5 is a flow-chart showing processing of a con- 
trol section used in the second embodiment; 
Figs. 1 6 to 1 8 are flow-charts as continuations of to 
the flow chart showing in Fig. 1 5; 
Fig. 1 9 is a plan view showing a liquid crystal display 
section serving as a waiting screen; 
Fig. 20 is a view for explaining a display sample of 
the liquid crystal display section when no message 
is received; 

Figs. 21 to 23, 24A, and 24B are views showing dis- 



play samples of the liquid crystal display section 
when the dot count of each unit display component 
is changed in accordance with the number of char- 
acters of a message; and 
5 Figs. 25, 26A, and 26B are views for explaining dis- 

play samples of the liquid crystal display section 
when the dot count of each unit display component 
is fixed. 



The present invention will be described in more de- 
tail below with reference to the preferred embodiments 

15 shown in the accompanying drawings. 

Fig. 2 is a schematic plan view showing the arrange- 
ment of a liquid crystal display section 17 in an embod- 
iment of the present invention, and the liquid crystal dis- 
play section 1 7 is constituted by a message display por- 

20 tion 21 , a symbol display portion 22, and a time and date 
display portion 23. 

The message display portion 21 is constituted by 
dot display elements and displays a message. 

An off-boundary detection mark 24, a received ad- 

25 dress display mark 25, a received function display mark 
26, a low-voltage display mark 27, a switch position dis- 
play mark 28, an identical paging display mark 29, a 
message protection mark 30, and a next screen mes- 
sage continuous mark 31 are displayed on the symbol 

30 display portion 22. 

A message reception order 32, time 33, and date 
34 are displayed on the time and date display section 
23. Fig. 3 is a block diagram showing the arrangement 
of the first embodiment of the present invention, and a 

35 radio paging receiver according to the first embodiment 
is constituted by an antenna 1 , a radio section 2, a wave- 
form shaping circuit 3, a decoder 4, an ID-ROM 5, an 
oscillator 6, a power supply 7, a loudspeaker driving sec- 
tion 8, a loudspeaker 9, an LED driving section 10, a 

40 light-emitting diode 11, a memory 12, a control section 
13, a character generator (CG-ROM) 14, a counter 15, 
a display driving section 1 6, a display section 1 7, and a 
pulse generator 18. 

Fig. 4 is a flow chart showing processing of the de- 

45 coder 4, and Figs. 5 and 6 are flow charts showing 
processing of the control section 1 3. An operation of this 
embodiment will be described below with reference to 
Figs. 4, 5, and 6. 

A paging signal received by the antenna 1 is ampli- 

50 fjed and demodulated by the radio section 2, and then 
converted into a signal, which can be read by the de- 
coder 4, in the waveform shaping circuit 3. 

When the decoder 4 receives the paging signal hav- 
ing the waveform shaped by the waveform shaping cir- 

55 cuit 3, as shown in Fig. 4, a paging number contained 
in the signal is collated with a self -paging number stored 
in the ID-ROM 5 (step S1). 

When the numbers do not coincide with each other 



10 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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(NO in step S1), the decoder 4 waits for a next paging 
signal. When the numbers coincide with each other 
(YES in step S1), it is checked whether a message fol- 
lowing the paging number is present (step S2). 

When it is determined in step S2 that a message is 
not present (NO in step S2), a drive signal is supplied 
to the loudspeaker driving section 8 and the LED driving 
section 10 to drive the loudspeaker 9 and the light-emit- 
ting diode 11 so as to notify a user of being paged (step 
S3). 

The decoder 4 starts a T-second timer (step S4). 
When the timer is turned off, or a reset switch (not 
shown) is depressed by the user, the operations of the 
loudspeaker 9 and the light-emitting diode 1 1 are ended 
(steps S5 to S7). 

When it is determined in step S2 that a message is 
present (YES in step S2), the decoder 4 stores the mes- 
sage in the memory 12 (step S8). When all messages 
are stored in the memory 12 (YES in step S9), the con- 
trol section 13 is started (step S10). 

Thereafter, the decoder 4 supplies a drive signal to 
the loudspeaker driving section 8 and the LED driving 
section 10 to drive the loudspeaker 9 and the light-emit- 
ting diode 1 1 so as to notify the user of being paged (step 
S11). When the user depresses the reset switch in re- 
sponse to the notifying operation (YES in step S1 2), the 
decoder 4 ends the operations of the loudspeaker 9 and 
the light-emitting diode 11 (step S13). 

When the control section 1 3 is started by the decod- 
er 4, as shown in the flow chart of Fig. 5, a count value 
A is set to be "0" first (step S21 ). Thereafter, the control 
section 1 3 reads out one character of a message stored 
in the memory 1 2, and a character pattern (2N X 2M dot 
pattern; the pattern has a size to display sixteen patterns 
on the display section 17 as shown in Fig. 8) corre- 
sponding to the read character is read out from the char- 
acter generator 14 (step S22). The control section 13 
repetitively performs the above processing until YES in 
step S25, i.e., until character patterns corresponding to 
all the characters of each message stored in the mem- 
ory 12 are completely read out from the character gen- 
erator 14. 

The character patterns read out from the character 
generator 1 4 are supplied to the display driving section 
16 and the pulse generator 18. The display driving sec- 
tion 16 holds the character patterns from the character 
generator 14, and the pulse generator 18, as shown in 
Fig. 7, outputs a pulse every time a character pattern of 
one character is output from the character generator 1 4. 
The number of pulses output from the pulse generator 
1 8 is counted by the counter 1 5, and the counter 1 5 out- 
puts a pulse to the control section 1 3 every time sixteen 
pulses from the pulse generator 18 are counted. 

When the control section 13 receives a pulse from 
the counter 1 5 while reading character patterns from the 
character generator 1 4, a counter value A is increment- 
ed by one (steps S23 and S24). 

When character patterns corresponding to all char- 



acters of each message stored in the memory 12 are 
read from the character generator 1 4 (YES in step S25), 
the control section 13 checks whether the count value 
"A" is set to be "0", i.e., whether the length of the mes- 

5 sage has less than sixteen characters (step S26). 

When it is determined that the length of the mes- 
sage has less than sixteen characters (YES in step 
S26), the control section 13 immediately outputs a dis- 
play start signal to the display driving section 16 (step 

10 S27). Otherwise (NO in step S26), the control section 
13 outputs a character size change designation signal 
to the display driving section 16 (step S32), and then 
outputs a display start signal to the display driving sec- 
tion 16 (step S33). 

15 When the display driving section 16 receives the 
display start signal without receiving the character size 
change designation signal (YES in step S26), a segment 
signal is formed in accordance with character patterns 
(character patterns each having 2NX 2M dots) corre- 

20 sponding to the message stored in the memory 1 2, the 
resultant segment signal is output to the display section 
1 7, and the message is displayed on the display section 
17. Fig. 8 is a view showing a display sample obtained 
in this case. 

25 When the display driving section 16 receives the 
display start signal after the display driving section 16 
receives the character size change designation signal 
(NO in step S26), a segment signal is formed in accord- 
ance with character patterns each having NX M dots 

30 and each formed by thinning, e.g., even-numbered col- 
umns and even-numbered rows, from a corresponding 
one of the character patterns corresponding to the 
stored message. The resultant segment signal is output 
to the display section 17 to display the message on the 

55 display section 17. Fig. 9 is a view showing a display 
sample obtained in this case. Since a display operation 
is performed in accordance with the segment signal 
formed on the basis of character patterns each having 
NX M dots, the size of each character is 1/4 that of the 

40 message display portion in Fig. 8, and the number of 
characters which can be displayed on the message dis- 
play portion in Fig. 9 is four times that on the message 
display portion in Fig. 8, i.e., sixty-four characters can 
be displayed on the display portion in Fig. 9. 

45 When the control section 13 outputs the display 
start signal in step S27, a T-second timer is started (step 
S28). When the timer is turned off, or an operator de- 
presses a display switch (not shown), the control section 
1 3 instructs the display driving section 1 6 to turn off the 

50 display so as to end the display of the message (steps 
S29toS31). 

When the display start signal is output in step 
S33,the control section 13 checks whether the count 
value "A" satisfies A<4, i.e., whether the length of ames- 
55 sage has less than sixty-four characters (step S34). 

When it is determined that the number of characters 
of the message is smaller than sixty-four (YES in step 
S34), processing in step S28 is performed. When the 
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number is not smaller than sixty-four, i.e., when a next 
screen is present (NO in step 34), after "4" is subtracted 
from the count value (step S35), the control section 13 
waits for depression of a next screen switch (not shown) 
(step S36). 

When the next screen switch is depressed, the con- 
trol section 13 outputs a next screen display signal to 
the display driving section 1 6 (step S37), and the control 
section 1 3 checks whether the count value "A" satisfies 
A<4, i.e., whether a next screen is present, (step S38). 
When it is determined that the next screen is not present 
(YES in step S38), processing in step S28 is performed. 
When it is determined that the next screen is present 
(NO in step S38), processing in step S35 is performed 
again. 

When the display driving section 16 receives the 
next screen display signal, the display driving section 
16 forms a segment signal for displaying a message 
(which is to be displayed) on the display section 17 by 
characters each having a size of NX M dots. The result- 
ant segment signal is supplied to the display section 1 7 
to display the message (which is to be displayed) on the 
display section 17 using characters each having NX M 
dots. 

Fig. 10 is a timing chart showing an operation per- 
formed when the length of a message has less than six- 
teen characters, and Fig. 11 is a timing chart showing 
an operation performed when the length of a message 
has sixteen or more characters. 

A pulse is output from the pulse generator 18 every 
time a character pattern of one character is output from 
the character generator 14. When the length of a mes- 
sage has less than sixteen characters, since no pulse 
is output from the counter 15, no character size change 
designation signal is output from the control section 13 
to the display driving section 1 6, as shown in Fig. 1 0. As 
a result, the message is displayed by characters each 
having 2NX 2M dots. 

In contrast to this, when the length of a message 
has sixteen or more characters, as shown in Fig. 11, a 
pulse is output from the counter 1 5 when sixteen pulses 
are output from the pulse generator 18. As a result, 
when the number of characters of the message is six- 
teen or more, a character size change designation sig- 
nal is output from the control section 13 to the display 
driving section 16, and the message is displayed by 
characters each having NX M dots. 

In the above-described embodiment, the length of 
a message is determined on the basis of the number of 
character patterns read from the character generator 
1 4, and a switching operation between display of a mes- 
sage using characters each having 2NX 2M dots and 
display of a message using characters each having NX 
M dots is performed on the basis of the determination 
result. In addition, a character size switch which can be 
operated by a user may be arranged on the radio paging 
receiver with a display unit, so that the size of each char- 
acter to be displayed may be switched in accordance 



with the state of this switch. 

When messages are to be displayed by characters 
eachhaving 2NX 2M dots, as shown in Fig. 1 2, a paging 
signal constituted by a paging number I D and messages 

5 M1 to M6 is sent. When messages are to be displayed 
by characters each having NX M dots, as shown in Fig. 
13, a paging signal constituted by a paging number ID, 
a control signal CS, messages M1 to M5 is sent. In this 
manner, a switching operation between display of the 

10 messages using characters each having 2N X 2M dots 
and display of messages using characters each having 
NX M dots can be performed depending on the pres- 
ence/absence of the control signal CS in a radio paging 
receiver with a display unit. 

15 in the above embodiment, although a pulse is out- 
put from the pulse generator 18 every time a character 
pattern of one character is output from the character 
generator 1 4, a pulse can be output from the pulse gen- 
erator 18 every time the control section 13 reads one 

20 character of a message from the memory 1 2. 

Subsequently, the second embodiment of the 
present invention will be described with reference to 
Figs. 1 4 to 26B. Fig. 1 4 is a block diagram showing the 
arrangement of the second embodiment of the present 

25 invention. A receiver according to the second embodi- 
ment is constituted by an antenna 101, a radio section 
102, a decoder 103, a light-emitting diode 110, a loud- 
speaker 1 1 1 , a driver 1 04 for driving a vibrator 112, an 
ID-ROM 105, a CPU 1 06, a display driver 107 for driving 

30 a liquid crystal display section 1 08, a character genera- 
tor 109, a power supply 113, a power supply circuit 114, 
and switches 115. The switches 115 include a power 
supply switch, a notifying means driving switch for des- 
ignating whether the light-emitting diode 110, the loud- 

55 speaker 111, and the vibrator 1 1 2 are driven, a dot count 
change switch for designating whether the dot count of 
a display unit to be displayed on the liquid crystal display 
section 108 is changed in accordance with the number 
of characters of a message, a next screen display switch 

40 for designating that a displayed screen is changed into 
a next screen, and a display erasing switch depressed 
when a message displayed on the liquid crystal display 
section 108 is to be erased. Display data of three sizes 
for each character are stored in the character generator 

45 109. 

Figs. 15 to 18 are flow charts showing processing 
of the radio paging receiver with a display unit shown in 
Fig. 1 4, and an operation of the second embodiment will 
be described below. 

50 The radio paging receiver with a display unit shown 
in Fig. 1 4 is set in a waiting state by turning on the power 
switch of the switches 115 so as to display a waiting 
screen shown in Fig. 1 9 on the liquid crystal display sec- 
tion 108 (step S1). On this waiting screen, as shown in 

55 Fig. 1 9, current time and date are displayed. 

The radio section 102 amplifies and demodulates a 
paging signal containing a message and received 
through the antenna 1 01 to supply the demodulated sig- 
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nal to the decoder 103. 

When the radio paging receiver set in the waiting 
state receives the demodulated signal from the radio 
section 102, the decoder 103 checks whether the ad- 
dress of an address signal in the demodulated signal 
coincides with a self-paging address stored in the ID- 
ROM 105 (step S2). 

When it is determined that the addresses do not co- 
incide with each other (NO in step S2), the flow returns 
to the waiting state in step S1 . 

When it is determined that the addresses coincide 
with each other (YES in step S2), a driving signal is sup- 
plied, through the driver 1 04, to any one of the light-emit- 
ting diode 1 1 0, the loudspeaker 111, and the vibrator 1 1 2 
which is designated to be driven by the notifying means 
driving switch of the switches 1 1 5, so that the light-emit- 
ting diode 1 1 0, the loudspeaker 1 1 1 , or vibrator 1 1 2 no- 
tifies a user of being paged (step S3). 

Thereafter, the decoder 1 03 checks whether a state 
of the dot count change switch of the switches 115 which 
designates whether the number of dots of a display unit 
is changed in accordance with the number of characters 
of a message is set to be "changeable dot count" or 
"fixed dot count" (step S4). 

When it is determined that the state of the dot count 
change switch is set to be "fixed dot count" (NO in step 
S4), the decoder 103 checks whether a paging signal 
sent from the radio section 102 contains a message 
(step S5). 

When it is determined that the paging signal con- 
tains the message (YES in step S5), the decoder 103 
sends a status of "presence of message", a status of 
"fixed dot count", incoming call time and date, and the 
message itself to the CPU 1 06 (step S6). When it is de- 
termined that the paging signal does not contain a mes- 
sage (NO in step S5), the decoder 103 sends a status 
of "absence of message" and the incoming call time and 
date to the CPU 106 (step S7). Note that the decoder 
103 has a time calculating function and a calendar cal- 
culating function, and incoming call time and date are 
determined by these functions. 

When it is determined in step S4 that the state of 
the dot count change switch is set to be "changeable 
dot count" (YES in step S4), the decoder 103 checks 
whether the paging signal sent from the radio section 
102 contains amessage (step S8). 

When it is determined that the paging signal does 
not contain a message (NO in step S8), processing in 
step S7 is performed. When it is determined that the 
paging signal contains a message (YES in step S8), the 
decoder 103 sends a status of "presence of message", 
a status of "changeable dot count", incoming call time 
and date, and the message itself to the CPU 106 (step 
S9). 

When the CPU 106 receives a message and vari- 
ous statuses from the decoder 1 03, the CPU 1 06 stores 
the message and statuses in a RAM (not shown) ar- 
ranged in the CPU 106 (step S10). 



Thereafter, the CPU 106 checks whether a status 
indicating the presence/absence of the message stored 
in the RAM is set to be "absence of message" (step S1 1 ). 

When it is determined that the status is set to be 
5 "absence of message" (YES in step S11), the CPU 106 
sends the status of "absence of message" and the in- 
coming call time and date to the display driver 1 07 (step 
S12). 

The display driver 107 reads, from the character 

10 generator 1 09, display data "TONE ONLY" correspond- 
ing to the status of "absence of message" sent from the 
CPU 106, and the waveform of the display data is sent 
to the liquid crystal display section 1 08. A control signal 
for displaying the incoming call time and date sent from 

15 the CPU 106 is added to the liquid crystal display section 
1 08, and the display contents of the liquid crystal display 
section 108 are shown in Fig. 20. 

When it is determined that the status is set to be 
"presence of message" (NO in step S11), the CPU 106 

20 checks whether a status indicating whether the dot 
count of a unit display component is changeable is set 
to be "changeable dotcount" (step S14). 

When it is determined that the status is set to be 
"changeable dot count" (YES in step S1 4), the CPU 1 06 

25 calculates the number L of characters of a message 
stored in the RAM arranged in the CPU 106 (step S15). 

When it is determined the number L of characters 
of the message satisfies 1 2, the CPU 1 06 sends, to 
the display driver 107, a status designating that the dot 

30 count of a unit display component is set to be D1 (step 

51 6) , and the CPU 1 06 sends the message and incom- 
ing call time and date to the display driver 107 (step 

517) . 

When the display driver 107 receives the status 
35 designating that the dot count of a unit display compo- 
nent is set to be D1 , and then receives a message (e. 
g. , "045-939-231 4"), the display driver 1 07 reads display 
data corresponding to the message and the dot count 
D1 from the character generator 109 and supplies the 
40 display waveform of the display data to the liquid crystal 
display section 108. In addition, when the display driver 
107 receives incoming call time and date, the display 
driver 107 supplies a control signal for displaying the 
incoming call time and date to the liquid crystal display 
45 section 108, and the displayed contents of the liquid 
crystal display section 108 are shown in Fig. 21 (step 

518) . 

When it is determined in step S15 that the number 
L of characters of a message satisfies 1 3 ^ L ^ 27, the 

50 CPU 1 06 sends, to the display driver 1 07, a status des- 
ignating that the dot count of a unit display component 
is set to be D2 (step S19), and the CPU 106 sends a 
message and incoming call time and date to the display 
driver 107 (step S20). Note that the dot count D2 is 

55 smaller than the dot count D1 . 

When the display driver 107 receives the status 
designating that the dot count of a unit display compo- 
nent is set to be D2, and then receives a message (e. 
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g. , "Mr. Sato called you. Call him", the display driver 1 07 
reads display data corresponding to the message and 
the dot count D2 from the character generator 109 and 
supplies the display waveform of the display data to the 
liquid crystal display section 108. In addition, when the 
display driver 1 07 receives incoming call time and date, 
the display driver 107 supplies a control signal for dis- 
playing the incoming call time and date to the liquid crys- 
tal display section 108, and the display contents of the 
liquid crystal display section 108 are shown in Fig. 22 
(step S21). 

When it is determined in step S15 that the number 
L of characters of the message satisfies 28, the CPU 
106 sends, to the display driver 107, a status designat- 
ing that the dot count of a unit display component is set 
to be D3 (step S22), and the CPU 106 checks whether 
the number L satisfies 49 (step S23). Note that the 
dot count D3 is smaller than the dot count D2. 

When it is determined in step S23 that the number 
L satisfies L<49 (NO in step S23), the CPU 106 sends 
the message and the incoming call time and date to the 
display driver 107 (step S24). 

When the display driver 107 receives the status 
designating that the dot count of a unit display compo- 
nent is set to be D3, and thereafter receives a message 
(e.g., "Urgent meeting will be held. Cancel others."), the 
display driver 107 reads display data corresponding to 
the message and the dot count D3 from the character 
generator 1 09 and supplies the display waveform of the 
display data to the liquid crystal display section 1 08. In 
addition, when the display driver 1 07 receives incoming 
call time and date, the display driver 1 07 supplies a con- 
trol signal for displaying the incoming call time and date 
to the liquid crystal display section 1 08, and the display 
contents of the liquid crystal display section 108 are 
shown in Fig. 23 (step S25). 

When it is determined in step S23 that the number 
L of characters of the message satisfies 49, the CPU 
106 sends the first forty-eight characters of a message 
(e.g., "Urgent meeting will be held. Cancel others and 
come back. We informed our client of it.") stored in the 
RAM in the CPU 106, the incoming call time and date, 
and a next screen message continuation mark display 
command to the display driver 107 (step S26). 

When the display driver 107 receives the message 
corresponding to the forty-eight characters, the display 
driver 1 07 reads display data corresponding to the mes- 
sage and the dot count D3 from the character generator 
109 and supplies the display waveform of the display 
data to the liquid crystal display section 108. In addition, 
when the display driver 107 receives incoming call time 
and date and the next screen message continuous mark 
display command, the display driver 107 supplies, to the 
liqu id crystal display section 1 08, a control signal for dis- 
playing the incoming call time and date and the next 
screen message continuous mark display, and the dis- 
play contents of the liquid crystal display section 1 08 are 
shown in Fig. 24A (step S27). 



Thereafter, the CPU 106 checks whether the 
number of remaining characters of the message is forty- 
eight or less (step S28). 

When it is determined that the number of remaining 

5 characters is not forty-eight or less (NO in step S28), 
and the next screen display switch included in the 
switches 1 1 5 is operated, the flow returns to processing 
of step S26, and a message corresponding to the forty- 
eight characters is displayed on the liquid crystal display 

10 section 108. 

When it is determined that the number of remaining 
characters is forty-eight or less (YES in step S28), and 
the next screen display switch of the switches 1 1 5 is op- 
erated, the remaining characters of the message and 

15 the incoming call time and date are sent to the display 
driver 107 (step S29). 

When the display driver 1 07 receives the remaining 
characters of the message, the display driver 1 07 reads 
display data corresponding to the message and the dot 

20 count D3 from the character generator 1 09 and supplies 
the display waveform of the display data to the liquid 
crystal display section 1 08. In addition, when the display 
driver 1 07 receives incoming call time and date, the dis- 
play driver 1 07 supplies, to the liquid crystal display sec- 

25 tion 1 08, a control signal for displaying the incoming call 
time and date on the liquid crystal display section 108, 
and the display contents of the liquid crystal display sec- 
tion 108 are shown in Fig. 24B (step S30). 

When it is determined in step S14 that the status 

30 indicating whether the dot count of a unit display com- 
ponent is changeable is set to be "fixed dot count", the 
CPU 106 sends, to the display driver 107, the status 
designating that the dot count of a unit display compo- 
nent is set to be D2 (step S34). Then, the CPU 106 

35 checks whether the number L of characters of a mes- 
sage stored in the RAM arranged in the CPU 106 satis- 
fies 28 (step S35). 

When it is determined that the number L does not 
satisfy 28 (NO in step S35), the CPU 106 sends the 

40 message and the incoming call time and date to the dis- 
play driver 107 (step S36). 

When the display driver 107 receives a message 
(e.g., "Please call our office.", the display driver 107 
reads display data corresponding to the message and 

45 the dot count D2 from the RAM, supplies the display 
waveform of the display data to the liquid crystal display 
section 108, and supplies, to the liquid crystal display 
section 1 08, a control signal for displaying the incoming 
call time and date, and the display contents of the liquid 

50 crystal display section 108 are shown in Fig. 25 (step 
S37). 

When it is determined that the number L satisfies L 
^ 28 (YES in step S35), the CPU 1 06 sends a message 
corresponding to the first twenty-seven characters of the 
55 message (e.g., "Please call soon Mr. Suzuki, 
03-1 234-5678.") stored in the RAM arranged in the CPU 
106, incoming call time and date, and a next screen 
message continuous mark display command to the dis- 
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play driver 107 (step S38). 

When the display driver 107 receives the message 
corresponding to the first twenty-seven characters, the 
display driver 107 reads display data corresponding to 
the message and the dot count D2 from the character 
generator 1 09 and supplies the display waveform of the 
display data to the liquid crystal display section 1 08. In 
addition, when the display driver 107 receives the in- 
coming call time and date and the next screen message 
continuous mark display command, the display driver 

1 07 supplies, to the liquid crystal display section 1 08, a 
control signal for displaying the incoming call time and 
date and the next screen message continuous mark, 
and the display contents of the liquid crystal display sec- 
tion 108 are shown in Fig. 26A. 

Thereafter, the CPU 106 checks whether the 
number of remaining characters of the message is twen- 
ty-seven or less (step S40). 

When it is determined that the number of remaining 
characters of the message is not twenty-seven or less 
(NO in step 40), and the next screen display switch of 
the switches 115 is operated, the flow returns to the 
processing in step S38, and a message corresponding 
to the next twenty-seven characters is displayed on the 
liquid crystal display section 108. 

When it is determined that the number of remaining 
characters of the message is twenty-seven or less (YES 
in step S40), and the next screen switch is operated, the 
CPU 106 sends the remaining characters of the mes- 
sage and the incoming call time and date to the display 
driver 107 (step S41). 

When the display driver 107 receives a message, 
the display driver 1 07 reads display data corresponding 
to the message and the dot count D2 from the character 
generator 1 09 and supplies the display waveform of the 
display data to the liquid crystal display section 108. In 
addition, when the display driver 107 receives the in- 
coming call time and date, the display driver 107 sup- 
pliesacontrolsignalfordisplayingthe incoming call time 
and date to the liquid crystal display section 108, and 
the display contents of the liquid crystal display section 

108 are shown in Fig. 26B(step S42). 

Upon completion of display of messages (process- 
ing in steps S18, S21, S25, S30, S37, and S42 is com- 
pleted), the CPU 106 performs key-scanning of the dis- 
play erasing switch of the switches 1 1 5 and timer calcu- 
lation. When the CPU 1 06 detects depression of the dis- 
play erasing switch (YES in step S31 ), or when the CPU 
1 06 detects that the timer (about 20 seconds in general) 
is turned off, erasure of the message is designated to 
the display driver 107. Thereafter, the flow returns to 
step S1. 

It should be understood that the foregoing relates 
to only preferred embodiments of the present invention, 
and the present invention is not limited to these embod- 
iments. It will be obvious to those skilled in the art that 
various modifications and changes can be made without 
departing from the scope of the invention as defined by 



the appended claims. 

Thus, an increased character density can be ob- 
tained not only by reducing the size and spacing of the 
characters displayed as hereinbefore described, but al- 

5 ternatively by reducing only the horizontal spacing 
(character pitch) and/or vertical spacing (line pitch) 
whilst retaining the same character size, or by changing 
the shape of the characters. For example, the charac- 
ters can be reduced in width whilst retaining the same 

10 height, thereby enabling the character pitch to be re- 
duced, or they may be reduced in height enabling the 
line pitch to be reduced. Generally, although some in- 
crease in character density may be obtainable just by 
reducing the line pitch or character pitch, this is likely to 

15 be less effective than adjustments also involving altering 
the shape or (preferably) the overall size of the charac- 
ters. 



1. A radio paging receiver comprising: 

a display screen (17) for displaying characters 
25 constituting a received message; and 

means (13) for adjusting the character density 
of the display; 

characterised in that said receiver further 
30 comprises a counter (15) for counting the number 
of characters of a message contained in a signal 
received by the receiver; 

said adjusting means being adapted to adjust 
the density of the characters to be displayed on the 
35 display screen in accordance with the number of 
characters counted by the counter (15). 

2. A receiver according to Claim 1 , wherein the char- 
acters are displayed by means of respective arrays 

40 of dots, and the character density is adjusted by var- 
ying the number of dots available in each array. 

3. A receiver according to Claim 2, wherein the 
number of dots available in each array is varied by 

45 adjusting the number of rows and columns in said 
array. 



Patentanspriiche 

50 

1. Funkrufempfanger, der einen Anzeigebildschirm 
(17) zum Anzeigen von Zeichen, die eine empfan- 
gene Mitteilung bilden; und 

Mittel (13) zum Einstellen derZeichendichteder An- 
55 zeige umfaBt; 

dadurch gekennzeichnet, daB der Empfanger fer- 
ner einen Zahler (15) zum Zahlen der Anzahl von 
Zeichen einer Mitteilung umfaBt, die in einem von 
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dem Empfanger empfangenen Signal enthalten ist; 
wobei die Einstellmittel eingerichtet sind zum Ein- 
stellen der Dichte der auf dem Anzeigeschirm an- 
zuzeigenden Zeichen entsprechend der von dem 
Zahler (15) gezahlten Anzahl von Zeichen. s 

2. Empfanger nach Anspruch 1, wobei die Zeichen 
mittels jeweiliger Anordnungen von Punkten ange- 
zeigt werden und die Zeichendichte durch Veran- 
dern der Anzahl von Punkten, die in jeder Anord- to 
nung verfugbar sind, eingestellt wird. 

3. Empfanger nach Anspruch 2, wobei die Anzahl von 
Punkten, die in jeder Anordnung verfugbar sind, 
durch Einstellen der Anzahl von Zeilen und Spalten is 
in der Anordnung verandert wird. 



Revendications 

20 

1. Recepteur d'appel radio comprenant : 

un ecran d'affichage (1 7) pour afficher des caracte- 
res constituant un message reeu ; et des moyens 
(13) pour ajuster la densite de caracteres de 
I'affichage ; 25 
caracterise en ce que ledit recepteur comprend en 
outre un compteur (15) pour compter le nombre de 
caracteres d'un message contenu dans un signal 
recu par le recepteur ; 

lesdits moyens d'ajustement etant adaptes pour 30 
ajuster la densite des caracteres a afficher sur 
I'ecran d'affichage suivant le nombre de caracteres 
comptes par le compteur (15). 

2. Recepteur selon la revendication 1 , dans lequel les 35 
caracteres sont affiches au moyen de matrices res- 
pectives de points, et la densite de caracteres est 
ajustee en modifiant le nombre de points disponi- 
bles dans chaque matrice. 

40 

3. Recepteur selon la revendication 2, dans lequel le 
nombre de points disponibles dans chaque matrice 
est modifie en ajustant le nombre de rangs et de 
colonnes dans ladite matrice. 
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FIG.26A 
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